Activation of promutagens by endogenous and heterologous sulfotransferases expressed in continuous cell cultures.
Various environmental chemicals are metabolised to chemically reactive sulfuric acid esters, which may covalently bind to cellular macromolecules and induce mutations and tumours. This activation pathway is usually not taken into account in external xenobiotic-metabolising systems used in short-term tests. We therefore analysed the abilities of cytosols from mammalian cell lines to activate benzylic alcohols (1-hydroxymethylpyrene and 9-hydroxymethylanthracene) to mutagens detectable in Salmonella typhimurium TA98. No activation was observed in cell lines which are commonly used in mutagenicity and cell transformation assays, and only low activities were found in epithelial cell lines in culture. We have therefore constructed Chinese hamster V79-derived cell lines which stably express a heterologous sulfotransferase, rat hydroxysteroid sulfotransferase a. Cytosol of these cells effectively activated 1-hydroxymethylpyrene and 9-hydroxymethylanthracene to mutagens detected in S. typhimurium. The hepatocarcinogen 6-hydroxymethylbenzo[a]pyrene induced gene mutations in sulfotransferase-expressing V79-derived cells, whereas it elicited only marginal effects in sulfotransferase-deficient control cells. The new cell lines may allow the detection of novel classes of mutagens, since some externally generated reactive sulfuric acid esters may not readily penetrate target cells due to their short life span and their ionization.